Capsaicin-, resiniferatoxin-, and lactic acid-evoked vascular effects in the pig nasal mucosa in vivo with reference to characterization of the vanilloid receptor.
Nasal cavity volume, mucosal and superficial skin blood flow as well as renal splenic vascular effects of capsaicin, resiniferatoxin and lactic acid were investigated, using a novel in vivo pig model. The present results show that locally intraarterially injected capsaicin, resiniferatoxin and lactic acid evoke similar vasodilatory responses, although with different duration, in the nasal mucosa and superficial skin as well as an increase in heart rate and mean arterial blood pressure. Nasal vascular responses evoked by capsaicin, resiniferatoxin and lactic acid were unaffected by the cyclooxygenase inhibitor diclofenac. Moreover, chlorisondamine did not alter the nasal vasodilatory responses evoked by capsaicin and lactic acid. However, chlorisondamine abolished sympathetic reflex-mediated vasoconstrictor effects of capsaicin in the spleen and kidney. Lactic acid-evoked vasodilation in the nasal mucosa and skin was inhibited by the 8-37 fragment of calcitonin gene-related peptide, a calcitonin gene-related peptide-receptor antagonist. Lactic acid-evoked vasoconstriction in the spleen and kidney was reduced but not abolished by chlorisondamine, suggesting that the effects of lactic acid are not exclusively reflex-mediated. Capsazepine did not inhibit the vasodilatation in the nasal mucosa evoked by capsaicin and lactic acid. [3H]Resiniferatoxin bound to pig nasal mucosa membranes with an affinity of 134 pM in a non-cooperative fashion; this binding behaviour contrasted to the apparent positive cooperativity (a Hill coefficient of 2.2) of specific resiniferatoxin binding to pig spinal cord preparations. Specific [3H]resiniferatoxin binding to nasal mucosa membranes was fully inhibited by capsaicin (Ki = 5 microM) and lactic acid (IC50 at pH 5.0) but not by capsazepine (up to 10 microM), in accord with the physiological findings. Capsazepine, by contrast, displaced [3H]resiniferatoxin from spinal vanilloid receptors with an affinity of 3 microM. These findings show the presence of vanilloid receptors in the pig nasal mucosa and suggest heterogeneity in the properties of vanilloid receptors in the pig. Furthermore, lactic acid evokes vascular effects similar to those of capsaicin and resiniferatoxin, possibly via interaction of protons and/or proton-generated substances at vanilloid receptors with a subsequent release of calcitonin gene-related peptide.